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Farewell to Gaia: Space mission to measure the Milky
Way comes to an end
Jena research shapes knowledge about our galaxy

Jena (Germany)

Since its launch, the European Space Agency's (ESA) Gaia space mission has
provided detailed images of our home galaxy, the Milky Way. After more than
a decade, its fuel tank is almost empty, and the mission is coming to an end.
Jena technology also played a role: Researchers from the Fraunhofer Institute
for Applied Optics and Precision Engineering IOF developed a key component
for one of the spectrometers on board that was able to withstand even
extreme conditions in space.

Since its launch in December 2013, the Gaia space probe has mapped the positions,
distances, movements and numerous other features of stars and other celestial bodies
in our galaxy. The mission aimed to create the most detailed map of the Milky Way to
date and gain unique insights into our cosmic home.

After 11 years and around three trillion observations of approximately two billion stars,
the mission is coming to an end. Gaia will end its scientific observations in January
2025.

Cutting-edge technology for exploring the Milky Way

Three instruments on board Gaia make it possible to map the Milky Way. One of them
is the "Radial Velocity Spectrometer” (RVS), whose key component, a transmission grid
for measuring redshift, was developed at Fraunhofer IOF.

The redshift measures the direction and speed of movement of stars. In order to meet
the high requirements of the mission, the Fraunhofer researchers combined the
principle of optical metamaterials with high-resolution lithographic structuring
technology.

The instruments have to withstand extreme conditions: vibrations during rocket
launches, strong temperature fluctuations in orbit or, for example, exposure to
micrometeorite impacts. To overcome this challenge, the researchers at Fraunhofer IOF
successfully collaborated with colleagues from the Institute of Applied Physics in Jena.
As a result, Gaia delivered precise measurement data even after 11 years in space.
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New perspectives on the Milky Way

The data collected by Gaia has fundamentally expanded our knowledge of the Milky
Way. In particular, the observations of star movements, distances and their distribution
have provided new insights into the formation and development of the galaxy.

In addition to mapping stars within our galaxy, Gaia has also observed objects outside
the Milky Way. From asteroids in the solar system to distant galaxies, the mission has
provided valuable data.

One last look at Gaia

Even though the scientific observations have been completed, Gaia's mission is not yet
complete. Various technology tests are planned for the coming weeks before Gaia is
put into its "retirement” orbit. The probe is scheduled to be shut down completely at
the end of March 2025.

Science fans still have the opportunity to say goodbye to Gaia with a last look at the
space probe: During the upcoming technology tests, Gaia's orientation will be
changed. This will make the probe temporarily brighter in the night sky and facilitate
observation through small telescopes.

Despite the approaching end, Gaia remains a milestone in the exploration of the
universe. The planned publication of further data sets in 2026 and 2030 could once
again expand our knowledge of the universe.

About Fraunhofer IOF

The Fraunhofer Institute for Applied Optics and Precision Engineering IOF in Jena
conducts application-oriented research in the field of photonics and develops
innovative optical systems for controlling light - from its generation and manipulation
to its application. The institute's range of services covers the entire photonic process
chain from opto-mechanical and opto-electronic system design to the production of
customer-specific solutions and prototypes. At Fraunhofer IOF, about 500 employees
work on the annual research volume of 40 million euros.

For more information about Fraunhofer IOF, please visit:
www.iof.fraunhofer.de
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The following images are available in the Fraunhofer IOF press section at
https://www.iof.fraunhofer.de/en/pressrelease.html for download.

Artist's impression of Gaia observing the Milky Artistic representation of the Milky Way based on
Way. © Spacecraft: ESA/ATG medialab; Milky data from ESA's Gaia space telescope. ©
Way: ESA/Gaia/DPAC; CC BY-SA 3.0 IGO. ESA/Gaia/DPAC, Stefan Payne-Wardenaar

Acknowledgement: A. Moitinho.

Microstructure of the Gaia transmission grating. The grating is part of the “Radial Velocity Spectrometer” on
board the probe. © Fraunhofer IOF

The Fraunhofer-Gesellschaft, based in Germany, is one of the leading organizations for application-oriented research. It plays a central role in
the innovation process - with a research focus on key technologies relevant to the future and the transfer of research results to industry to
strengthen our business location and benefit our society. Founded in 1949, the organization currently operates 76 institutes and research facilities
in Germany. Its current workforce of just under 32,000 employees, most of whom are qualified scientists or engineers, generate an annual
financial volume of €3.4 billion. Of this, €3.0 billion is generated by contract research, which is divided into three funding pillars: Fraunhofer
generates a proportion of this with contracts from industry and from license income, which total € 836 million. The high proportion of income
from industry is Fraunhofer's unique selling point in the German research landscape. A further portion of contract research comes from publicly
funded research projects. The federal and state governments supplement contract research with basic funding. In this way, the funding bodies
enable the institutes to develop solutions to problems today that will become relevant for industry and society in a few years' time.
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